SOD1 gene transfer into paraventricular nucleus attenuates hypertension and sympathetic activity in spontaneously hypertensive rats.
Excessive sympathetic activity contributes to the initiation and progression of hypertension. Reactive oxygen species in the paraventricular nucleus (PVN) is involved in sympathetic overdrive and hypertension. The present study was designed to investigate whether superoxide dismutase 1 (SOD1) overexpression in the PVN attenuated sympathetic activation and hypertension. Adenoviral vectors containing human SOD1 or null adenoviral vectors were microinjected into the PVN of Wistar rats and spontaneously hypertensive rats (SHR). Significant depressor effects were observed from weeks 1 to 4 after SOD1 gene transfer in SHR. Acute experiments were carried out at the end of the 3rd week. In the PVN, superoxide anion and angiotensin II levels were increased while SOD1 activity and protein expression were decreased in SHR, which were attenuated by SOD1 overexpression in the PVN. However, SOD1 overexpression had no significant effect on the SOD2 activity in the PVN. The blood pressure response to ganglionic blockade, cardiac sympathetic nerve activity, and cardiac sympathetic afferent reflex (CSAR) were enhanced, and the plasma norepinephrine level was increased in SHR, which were prevented by SOD1 gene transfer in the PVN. Furthermore, SOD1 overexpression decreased the ratio of left ventricular weight to body weight, cross-sectional areas of myocardial cells, media thickness, and the media/lumen ratio of small arteries in the heart in SHR. These results indicate that SOD1 overexpression in the PVN reduces arterial blood pressure, attenuates excessive sympathetic activity and CSAR, and improves myocardial and vascular remodeling in SHR.